Methods and materials

Molecular weight measurement
The molecular weight of gellan gum (GG), low modified gellan gum (LMGG) and high modified gellan gum (HMGG) were extrapolated by intrinsic viscosity measurements using the Mark-Houwink relationship:
where [η] is intrinsic viscosity of the polymer, K and α are the Mark-Houwink constants for a given polymer-solvent system, and M v is viscosity average molecular weight of the polymer.
Based on a previous report, K and α for aqueous gellan gum are 7.48×10
-5 L/g and 0.91,
The intrinsic viscosities of GG, LMGG, and HMGG were extrapolated via equation 2 through measuring relative viscosity η and specific viscosity η ௦ at a series of polymer concentration by U-tube viscometer.
[
where η is measured directly by comparing the elution time of pure solvent water and aqueous gellan gum. The viscosity of a polymer-solvent can be approximated as
where t is the elution time, ߩ is the density of the polymer-solvent, and A is a constant of the viscometry. Therefore, η can be approximated using equation 4:
where ‫ݐ‬ is the elution time of pure solvent and t is elution time of the polymer-solvent. η ௦ was calculated using the relative relationship between η and η ௦ : . The viscosity average molecular weight was calculated using the above mentioned K and α constants. The results are shown in Figure S1 . Figure S1 . Viscosity average molecular weight of GG, LMGG and HMGG.
